■ A NASAL MASK AND MASK CUSHION THEREFOR 


Field of the Invention 

Tlie invention relates generally to a nasal mask and to a cushion therefor, for 
example, for use in the treatment of respiratory conditions and in assisted respiration. 

Background of the Invention 

Nasal masks are commonly used in the treatment of respiratory conditions and 
sleep disorders <e,g„ obstructive sleep apnea) by delivering a flow of breathable gas 
for, or to assist patient respiration. These nasal masks typically receive a gas supply 
line which delivers gas into a chamber formed by walls of the mask. The walls usually 

Care semi-rigid and have a race contacting portion including an aperture which is aligned 

Lwith the wearer's nostrils. The race contacting portion can comprise a soft, resilient 

4elastomeric material which may conform to various facial contours. The mask 
iormally is secured to the wearer's head by straps. The straps are adjusted to pull the 
mask against the face with sufficient force to achieve a gas tight seal between the mask 

j:fnd the wearer's race. Gas is thus delivered to the mask and through the aperture to 
the wearer's nasal passages. 

Problems often arise with masks of the above configuration. For example, the 

mask may be dislodged, thereby breaking the seal between the mask and wearer. This 
may occur if the wearer rolls over when sleeping thereby creating a drag force on the 
gas supply line which is transmitted to the mask, breaking the seal, hi the case of a 

mask being used for the administration of Continuous Positive Airway Pressure (CPAP) 
treatment for the condition obstructive sleep apnea, such a leak can result in the 

pressure supplied to the entrance of the wearer's airway being below the therapeutic 

value, and the treatment becoming ineffective. 

Another problem is that the face contacting portion may apply excessive 

pressure to the wearer's face resulting in discomfort and possibly skm irritation. This 


can occur because the face contacting portion has to distort beyond its normal range of 
elasticity to conform to certain facial contours which requires the application of 
excessive forces. In some cases these excessive pressures and forces may cause the 
face to distort to conform with the face contacting portion to increase wearer 
discomfort, facial soreness and ulceration. 

Other types of devices exist whereby small nostril nosepieces (pillows) are held 
in place by a harness scrapped over the wearer's head, for example as shown in prior 
art U.S. Patent No. 4,782,832 (Trimble et al). While mis arrangement may alleviate 
some problems regarding seal breakage and skin abrasion, the harnesses associated with 
such devices are quite cumbersome for the wearer, as are the gas supply lines. Also, 
air 'jetting' into the nostrils can be irritating to the patient making such devices 
\ generally uncomfortable to use. 

O A Anther example of the prior art also is disclosed in U.S. Patent No. 
3,243,971 (Sullivan et aT). 

tu Cushion masks have also been developed. These cushion ma^ have an 

inflated cushion which provides comfort to the wearer. However, these masks, under 
/certain circumstances, may form a tuck or pucker resulting hi a leak. 
m It is an object of the invention to overcome or at least substantially ameliorate 
Hue or more of the foregoing disadvantages. 

Summary of the Invention 

In one broad form, the invention discloses a nasal mask cushion to sealingiy 
connect a mask to a wearer's face, the cushion comprising: 

a substantially triangularly-shaped frame of resilient material having a rim to 
surround wearer's nose; 

a membrane also of resilient material, said membrane being relatively more 
flexible than said frame, and being of the same general shape as said rim and fixed to 


and extending away from said frame so as to have an outer surface spaced from said 
rim, a portion of said outer surface forming a face contacting seal; and 

a nose-receiving cavity bounded by said frame and said membrane; 

and wherein said seal portion is generally rarerminous with respect to said rim 
and is resiliency defonnable towards said rim in use of said cushion. 

In one particularly advantageous form, the membrane is substantially saddle- 
shaped. The membrane further has a centrally located aperture through which the 
wearer's nose passes to enter said cavity. 

It is preferred that the cushion and membrane each include a co-located notch 
to accommodate the bridge of the nose of the wearer. Typically, the seal portion 
contacts at least the wearer's nose, and preferably, also the facial tissue around the 
sides and over the bridge of the nose and between the base of the nose and me top lip. 
The invention further discloses a nasal mask for connection to a wearer's face 
^comprising; 

a mask body for connection with a supply of breathable gas; and 
a nasal cushion, the body and cushion defining a nose- receiving cavity, said 
. cushion including: 

a substantially triangularly-shaped frame of resilient material having a rim to 
surround said wearer's nose; 

a membrane also of resilient material, said membrane being relatively more 
flexible than said frame, and being of the same general shape as said rim and fixed to 
and extending away from said frame so as to have an outer surface spaced from said 
frame, a portion of said outer surface forming a face contacting seal; 

and wherein said seal portion is generally coterminous with respect to said rim 
and is resiliency defonnable towards said rim in use of said mask. 

The mask body can further include attachment points from which securing 
straps can be attached, and by which the mask can be secured to the wearer's head. 


The nasal mask can yet further comprise an arm depending from said body from which. 

a further securing strap(s) can he attached. 

The invention further discloses nasal CPAF treatment apparatus comprising a 

flow generator foT the supply of gas at a pressure elevated above atmospheric pressure 

to a gas delivery conduit, the conduit in turn coupled to a nasal mask as described 

immediately above. 

In one particularly preferred form, a supply of gas can be provided to said 

cavity, said supply of gas assisting, out not solely causing maintenance of a seal by said 

seal forming portion of said membrane to the face of the wearer io use of the cushion. 
Advantageously, the membrane and the rim are substantially shaped to the 

facial contour, and the membrane does not need to turn in on itself thus contacting the 
jface without folds or creases- With the cushion/mask secured to the wearer's head, the 
theadstraps need only to be tensioned to balance the force due to mask gas pressure that 
■fiends to life the mask off the face. Such relatively lower mask-xo-face pressure results 
rlin greater patient comfort, and a reduction in the likelihood of skin irritation. 

Brief Description of the Drawings 

An embodiment of the invention will now be described with reference to the 
accompanying drawings, in which: 

Fig. 1 is a rear perspective view of a mask cushion embodying the present 
invention; 

Fig. 2 is a cross-sectional view along line 1-1; 

Fig. 3 is a perspective view of a nasal mask including the cusbioa of Figs. 1 
and 2; and 

Fig. 4 is a perspective view of the nasal mask of Rg. 5 secured to a wearer's 

head. 



Description of the Preferred Embodiments 

Fig. 1 shows a perspective view of a nasal cushion 30 embodying the 
invention. Fig. 2 shows the cross-sectional view along line 1-1. The cushion 30 
comprises a substantially triangularly shaped frame 32 from which extends a membrane 
s 34. The frame 32 has a scalloped edge 36 by which the cushion 30 is affixed to a maay 
body, as presently will be described. 

The membrane 34 has an aperture 38 into which the wearer's nose is received 
in use of the cushion 30. The membrane 34 is spaced away from the rim 40 of the 
frame 32, and its outer surface 41 is of substantially the same shape as the rim 40. The 
ia outer surface 41 of the membrane 34 and the rim 40 of the frame 32 also can be 
described as generally saddle shaped. The shaping of the outer surface 41 of the 
i jnembrane 34 and the rim 40 of the frame 32 also include respective notches 42,44 that 
Receive the bridge of the wearer's nose in use of the cushion 30. 
% As is best seen in Fig. 2, the frame 32 and the membrane 34 are integrally 

is pDimed, typically by in a one-shot molding process. The frame 32 and the membrane 
34 are fabricated from a resilient material. One suitable such material is Silastic ** 
''silicone elastomer manufactured by Dow Coining. The frame 32, ia one preferred 
[;e)nbc)dimenc, has a typical thickness at its rim 40 of 1.5 mm. The membrane 34, in a 
jj jpreferred embodiment, has a typical thickness of 0.35 mm. In this way, the membrane 
20 34 is relatively more flexible than the rim 40. 

In use of the cushion 30, a wearer's nose will be inserted hi the aperture 38 to 
engage a seal forming portion 45 (formed between the dashed lines) of the outer surface 
41 to cause deformation of the membrane 34. Depending upon me securing force 
supplied to the membrane 34, it may deform to a point where it butts against the rim 40 
25 of the frame 32. The frame 32 has a rigidity sufficient to withstand usual securing 
pressures in use of the cushion 30 to end to retain its shape and resist deformation. It 
thus acts as a supporting structure. 
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Referring now to Fig. 3, the nasal cushion 30 is shown attached to a mask 
body 46 by the edge 36 of the frame 32, adhered or otherwise secured to a flange 48 of 
the mask body 46. Only the outer surface 41 of the membrane 34 can be seen. The 
flange 48 includes three slots 50-54 from which tensioning straps can be attached to 
s secure the cushion 30 and the mask body 46 (in combination) to the head of a wearer. 

The mask body 46 forms a cavity mat can receive the nose of the wearer by 
the aperture 38. A port 56 is provided at the top of the mask body 46 by which 
breathable gas can be supplied to the chamber. 

Referring now to Fig. 4, there is shown a nasal mask 60 including the mask 
1 o body 46 and the mask cushion 30. A coupling tube 62 is connected ax one end with the 
inlet port 56, and at the other to a socket 64 into which can be received a gas delivery 
jlibe (not shown) for the supply of breathable gas to the chamber internal of the mask 
body 46. The mask body 46 also has two vent openings 66 by which expired gas is 
Exhausted. A first fastening strap 68 is fixed between to the lower two slots 50,54. 
15 Ifhe upper slot 52 receives an arm 70, the top end of which has a resilient pad 72 to 
J engage the forehead of the wearer. The arm 70 has two slots 74,76 along its side 
.ledges, by which a second fastening strap 78 is secured. 

j;^ In fitting the nasal mask 60, the wearer's nose is received through the aperture 

38 into the chamber within the mask body 46. The seal forming portion 45 thus 

30 contacts both the surface of the wearer's nose and a portion of the wearer's face in the 
region between the base of the nose and the upper lip, and around the sides and over 
the bridge of the nose. The shape of the seal forming portion 45 is particularly suited 
to effectively seal the difficult region of the facial contour that is the crease between the 
sides of the nose and the face. Depending upon the tension applied by the fastening 

25 straps 68,7S> a seal is formed with the membrane 34 remaining spaced from the rim 40 
of the cushion frame 32. While the provision of pressurised gas to the chamber of the 
mask body 46 assists in the maintenance of a seal between the membrane 34 and the 
wearer's nose and face, it is not essential in most cases, and an effective seal will be 


♦ • 

formed absent any such pressurised gas. On relative movement of the mask 60 in 
relation to the wearer's head, the nose will be restrained by contacting the frame 32. 
Thus only limited relative motion between the mask 60 and the wearer's nose and face 
occurs. 

5 The membrane 34 closely imitates the facial contour, and because of its 

relatively lesser stiffness than the frame 32, can conform to particular facial structures 
with minimum force, and without a tendency co fold or crease. 

If the fastening strap 68,78 are tensioned to excess, the membrane 34 deforms 
to abut the rim 40 of the cushion 32, the frame 32 thus acting as an "end limit". In 
10 such a configuration, almost zero relative movement can occur between the mask 60 
and the wearer's head. 

The nasal cushion 30 and nasal mask 60 has been described with reference to 
CPAP or assisted respiration treatment, however it is to be understood that the 
'^invention generally is applicable to any application where gas and/or atomised liquid is 
75 to be supplied to the entrance of the nasal airways. Such applications include 
nebulisers, gas masks and anaesthetic machines. 


